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(54) VIRTUALLY IMAGED PHASED ARRAY HAVING LENS DISPOSED IN ORDER TO OBTAIN 
BROAD BEAM WIDTH 

(57)Abstract: 

PROBLEM TO BE SOLVED: To enable the simultaneous 
sepn. of plural carriers from wavelength divided multiples 
light with simple constitution by using an apparatus which 
has first to third lenses and an angle dispersion device and 
receives input light of respective wavelengths within a 
continuous range of wavelengths. 

SOLUTION: The first lens 200 collimates input light when 
viewed laterally. The lens does not possess the effect of a 
lens when viewed from front. The second lens 202 receives 
the input light from the first lens 200 and condenses the 
input light when viewed laterally. The lens does not possess 
the effect of a lens when viewed from front. The third lens 
204 receives the input light from the second lens 202 and 
collimates the input light when viewed from front The lens 
does not possess the effect of a lens when viewed laterally. 
The light from the third lens is received in a virtually imaged 
phased array(VIPA) 76. This VIPA 76 forms the output light 
which is spatially discriminatable from the output light 
formed with respect to the input light having any other 
wavelengths within the continuous range of the wavelengths. 
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n.is^t. mviz^tifz^mm^mmmmit. a 

^J3K7 7 C0t— A^XXb&7 0 lx— h 1 2 OCOSV^CO 
Hi(-r3r;b^ ^co±t;S»J« 1 2 2^*LTV^B) 
t-A^So h'-A^XXfSrTl^-M 2 OCOS^Ti' 
Wiif fc^fcJtr S - fc fc i "5 T , 2MffiB«^OBKBT 
ti, ( i ) BSJf-7 -f y H ^ 1 2 6 £■ S B#C0A7^I* 
7 7cOffi« («iHf, JSlTtJ:*?if*!t=3!6^6, 010 
iZ^tifzmm r a j ) i: , ( i i ) ATI* 7 7 **Rff 
il 24CJ: o T«!>JfcKlt£ix^ t S coRS« 1 2 4 
±co3tcoffifeg (Mxff, KTfc:«t0iai(=3*^*, 01 

ot=3S§#ifc«w rt> j ) fc^ia-ca^o^ts^riB 

tt^jS^-S-^S. VI PAcOjSW^i&^Sr^tE-TSfc 

[00 2 1 ] 07fcfcW<:. A7J*7 7C03KW1 3 2 
(4, /Jv&=S:«&fc<9 0 £tfLT^5. 12 2 CH>K 

SW* 9 5%fcfi^-4 fc . RfttM 1 2 2C0«^C0RI+ 
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XX b C?YiMsm L , 9 5 %3&*RSflR 1 2 4 fcr*]*^ 

ts„ laratfcLx. muz^zti&xdiz. m±. — se 

A<?»#Rl±, »'t*-A>)ix h<r)^« l 3 4 *^fit:iSt 

-ti>4 3fcffM§^&, dMRi 3411 ti^-m 20 
taia*i6fcj&-3 t— s^p^is 2 1 -cuss *vc ^ 4 . 
iitr, tttrp— M20«ffsr*4. awii 34 
fc&ttS t'-A^xx N«fiffi4. i«fcE*Sft.ft 

1 3 4^j£i5^£3fc(4^fc^U A7J:ft770iS: 
*K«-9T3&(W-4*|ftIfc:^IW-&3U^-b*l 3 6 

[0022] XmnMBlid = 2 t S i n £? 0 t'$> 0 , 
BBWibT— AHW^JEOiai. 2 t Cos 6-o 

<reDJt(4, cot^ feat LT. V I PA 

(4, *»=3r"9**=5rft4Hft*^W-4. 

[0 0 2 3] 07iti»6^fc4b&»£ id fc, Tvirtuall 
y imaged phased array j kV^MHti. ItflU 3 4 

o fz , 0 6 fc^; § ft h V I P A 7 6 C9HEVI 
II-VIII fcJ&ofcBfffi**rfHtr&*. H8 fcift.tr, 
ri/-M2 0a, *<0_hfc:R9fMl 2 2 k 1 24^t 
l/t^4. SMI 22tl 2411 SW:ffft, T 
l^-M 2 0<7)JJ§tfcj:-3TPigtSn.TV^. RItffi 
1 2 2 k 1 2 414, *MWfc(i, TV- M 2 0±fc^ 
j&SftfcaSfBSrc&S. fuMUii5fc. SJtmi 2 4 
{4, IHSf^-f ^K^I&lvt. B&l 0 0%coai>»£^r 
LT&D, attffil2 2i4, *9 5%fr*:hJ2LbOR#f 
**3TLT^*. tot, attffil2 2(4, B&5%#^ 
ftOT«3fi$*£*LTi3 9 , aftW 1 2 2^<7)\m% 

&&Mt$tL&. RStHl 2 2 k 1 2 4coKMm±. V I 

*»U HRWfc, KIWI 2 2(4, A«3ef5-»*»i 

s-itsfcto, i o o%4 9'h$^aat^£*-r&^#'e 

[0024] SIfffl 1 2 4(4, ^oxhfcBBBt? 

1 2 6^^TLT^4. SSSt^yK^l 2 611 

{4, #ttfcteV>Rfit**irLTV»4. 

2 6(4, A7J^7 7£g:ftL, A7J3fc7 7 £a#W 1 2 
2 k 1 2 4«0lB|-C5S*S*, aif§-li!:S. 

[0 0 2 5] 08(4. H 6 SO^VI II-VIII fc^-^cWrffl 
£if^S0t\ 06<9ft£*ft7 8 (4. H8fc^^T{4, 

r *j fcl/C£*LTV*4. AM7 7I1 *fL3&»6, * 
ja»7 8*»4.aWf«fc®»^4. 35fc. HSfcTK^ixT 



4 afc, «*H7 8<4, mtmi 2 2fcisB§nT 

^ S . MfiM 7 8 &%MW 1 2 2 ±fc£> 4 d k 
f4&^* i , ft^^7 8<7){2S<7)^»|(4V IPA7 6«« 

[00 26] 08fc^£ilT^.£>£?fc, A7J^7 7 
{4, HBIf^-f 2 6Oi«A0^LT7U-b 

120 fcAit-rs . *p 0 «««a 0 <7)jng<?> 

[00 27 ] ait® 1 2 20Ri*tJ; 0 , A^1^7 7 
«B& 9 5 %3&»-t-ftja±3e*R«H 1 2 2 fc 4 o tRSfS 

ft. mm 1 2 4 comma i ±fc Ait-r s . ait® i 2 

4C0fSJ$Al^aftfL*:f£, A7J3£7 7(4, aitffll 
2 2 fcjtt^. — MR 1 TfflMZftZ ffi7J^O u 
tit LTaifffil 2 2Sraii-ti>„ i<0± ofc, 08 
fc^ftt^&iofc, A^7 7(4, SSffl 1 2 2k 

1 2 4<^P B 1T"^SRIt?re--r„ i-T", 2 2 

*^^^n.m^M»(4, i^, m&zft&zft?ftc?> 

&-f)%t%:Z., %->X. A71*7 7(4, MMA 

2, A3, atfA4TRftfS*L. SMOut2, Ou 
t 3 , at/. O u t 4 ££E!c-f £ o * P 2 (4IIfegA 2 W 
JW)J&£*U AP3I1 M«A3O^Hc0*Sr^ 

Out 2(4, MR2(:J;r)tS€§ifi. ffiTJ^Ou t 
3(4, **lR3fci-5-CfflS§ix, tiJ^3tOu t4(43t 
|£R4fc4-}Ta?g$flS„ 118(4. *MOut0, 
Outl, Out 2, Out3SD ; Out4«^5r0S 
LTV^^'. H^fc(±A7J3L7 7WP7-kRStIl 2 
2k 1 240KIt5pfci>9, tok^<tf0ffi7J^'#ft 

•rs. OTfciOififflfc^-g.idfc. mtsmt. av^ 

[ 0 0 2 8 ] 09(4, *^o-*]5fe^mfc^O , V I 
PAfci-oT^SftS^ST^-fET&So 09 (Ci 
ft-if. ^(US»7 8*»6JI6tf313iEWHl 2 4fci^TS 
mf^L^iofc, Kfttffll 24(4*1 0 0% 
«Mlt***LTfcD, t^^T, #1CWfcf!k UTMBB 

-rs. isak lt, aiTj^ou t K4. mmi 22k 
i2 4*%<, ai^o u 1 1 wmjom 1 1 a^jfeajs 

W£ 4 3 fc . 3(S¥«fc*W^-4 i k S . ISMifc , 
SB^^Out2, Ou t 3St/Ou t 4(4, C\ftt>tfi. 

imi 2 . 1 3 . at/, 1 4 fr^ft^fttstftzfttz 

4 -5 fc^e^fc^Wt" 6, It S 4 . ft *1 1 1 , I 

2 , 1 3 , at/, 1 4 «4, «U5*gI 0 «9J£«T&5. 
[00 29 ] f!-5T, 09fc^§ft.TV^4afc, ftS 

Uli (4, Mfimio 36»^ffitt2 tcoki^fcfeS. ; 
i T", t (4. MItffi 1 2 2 k 1 2 4 (JOra^Sggf fc^ L 

v\ i5]«fc, mm?)f£i^oft5i§£i4, mtu^ftj^ft 

3&»^>E*2 tok^-5fcfeS 0 ic7)idfc, ^fe^GKlj 

h, fts^ii a>^sgffi2t^k t r6fcfcSo sfc, a 

ItH 1 2 2 k 1 2 4CDF3cr>Zft?ftCDmmcD^m5LM 
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f4. fa<Offi:JJ3K4 95£JK#/h§\,^3E££j£-rS , fa! 
oT, UJtj^lOu t 2(±m7J3tOu t 1 iHlUl* 1 ^ 

[0 0 3 0] H9t'7K$ti"Oi£<J: M£Mfrt>0) 
£fi7J*(4. iVCiiO, =FIW-£. A7J 

*aMH<^JJEieN^Bt:fl!ofcV I PA|±, v I P 
A ^fSIf ±co#ttT-ft 4 3S46-^V vrygftfc £ W I/O * 4 . 

3*U> 4 3 tr*-* . v i p A<?D9fi«>^-v^<^fr(itiTo 
5C ( 1 ) fci-^Tfl^ftS. 
[0031] 2tXcos<9=mA 

<9ti^wa 122^124 (oMtSHS**^ 
ff-*fc, ms*ifc3i3Kofisiftfrftr&4. a a. A7i 

3&Z)S8S£?SU t{4, RltHl 22k 1 2 4coPb1cDSB 
[0032]f-?t, t #JSRT» mtWj&ZXfttf-S-*. 

7J3t7 7{4. JS(US«7 8*»6SaiMfttdfi 

^KcDm^-ottftlzmfr; KIWI 2 2fc 1 24«ra 
"CRItSfLi. v 1 PAfioaift^-^c^fefHi^iO^rrfii 

<7>lfefr t= J: o t S* $ i: (±»3r -o ft SriftF 

[ 0 0 3 3 ] HI 014, *$ft»!H<OSgi0e»fc«^fc. A 

ii-viii t»-3fcBfB*srfErr»s. 

[0 0 34] 01 0£#Sfr$-ftfc, A7Jtl7 7{4. Rffi 
(TOS) C4-oTA3E£:fU 7 8 (ciKil? 

Ell Ocoidt, A7J*7 7 J4. KSSf^M 
<7 1 2 6±<D r a j fc^U*«*»-3*tt£;&^--*- 
4 . A7JtK7 7**MS*M 12 2*^1 BR»3*Ufc», 
A7J^7 7(4. RIfMl 2 4±{cAIfL. 50M1 2 4 
±« r bj (c*L^«<9lBW*;5rA— SSfc. HI 
0fcjSSflX^4J:3fc, A7J*7 7{4. RJHffil 2 2 

tr. 

[00 3 5] fl^H^o {4. RIffil 2 2t;4-?T»!>J 

tcRitsn^a. AM7 7*\ hh»? ^^126 

*» 6 it AffiT L £ hts: ^ 4 3 tcfSS 3 ft £ Tfo 6 . 
W^8U*U4\ ffi§^£ 0 A7J#7 7*'Mil2 
2 t 1 2 4<7)PJ](- rffaij BB3t? 4 y K>7 1 2 6 

t> A7^7t7 7&mat?? 4 y 126 *»<aj*»aj"c l 

ifcfcvtfybfctt, ffi£«# 0 J4. JJlToaJl (2) fcfl! 



[00 36 ] 3tettcOffl#6'o S (a + b)/4t 

(a + b) COIMJ4. a = b<0lftiWNt*ft. & 

j£gk 7 8 w&Mtm i 2 2 ±tcfia lt v ^ tt^r s> s . 

[00 37] fai^T, EI6~1 0(.Ctk$*1TV^4 3 
PA«4A7J^^fiRIt^4-^T, lETiSrS^ $ 

fcaawcKwrwc**. asa, rwhi 

2 2 t 1 2 4<OlBrc#aE»*jaii-A*3eSE^L,T 
^4. £«#*R»(a, A7lft7 7CD;g«t2tLT. 

^SSfWtiJ^Ou t 0. Outl, Out 2, Ou 
t 3 , &U\ O u t 4 ££^4 o 
[0038] rgg^ppj j Ht3l3B*>6tf>a»d0* 
ft 4 V »(4tT— ABBc* t 4 z Fi££*rriBfST& 4 . «o 
f , tfrWEOutO. Outl, Out 2, Out3S 
t/Ou t4(i^THIt3HB ("T^ib*.. A^1^7 7 ) 
b$kX\^&<7)X\ Hitl^tOu t 0. Outl. Out 
2, Ou t 3, Out4«f*i4 A7J3t7 7c0 

[0039] ^micoiMzmitmmizktui , A7J3t{4 

4^tRBS§fL4t>«T'«4^rv^ 
[ 0 0 4 0 ] ig^. *5fiBB«JJBSaBK)llfc: J:#UT. 

^^teHi*i«#s«M*oA7j3tt;*f l xteetzti 

3tm**<4. A7J^W^3lMtEHl*IcoS : Sr-g»&«'r- 

8 20»ff*|ftl ("T^fe. rsiBWWttj ) (4. A7J 
3K 7 7 ^'igftcOjiMIEHrt^S^ «, S «^r. ft 
^t<S„B:, EI6^#BS-rst, A7J* 

7 736*30«0»*A 1 . A 3^TSr^AT"V^ 
3K^8 2a, 8 2b. M8 2cfl |5lB#t3ijS; 

[004 1 ] *SMH«JjaSdBBIB(c±*Ur, «*lgi4 
BSW^ -f >- H«7<?Dffi±, S.SV^i4. BS»^ -f y F>7^# 

[0042] ^miniMmmmizz.tai. 

B&l 0 0%T*4. L*^L, R«<?)S&*{4, 1 0 0%4 

d /h§ v •tft.-etor*-*. 2 ^mm\,z 4 t 

i t ^'TS 4 . W^BT, MK*f^{4 . 9 5 



(9) ^2000-75165 (P2000-75165A) 



nmmco^m^Kmrna, v i PA^s^cti', 

[0043] *«^tf5JJEII*BK)BifcJ:Wf, 
S(4. WS^4-3T7FM$ixft. &fti^(4. S^fcT 

[0044] afcaft^JJEIDBKIIIfc 4*X(4\ V I PA 

[0045] *mico±3Bmmmi3.. sw; rmsw 

«J5rrtifc3!ttf. £ftW4. K$:4ifo5fcafc3e3:h.4*& 

t4\ sa^^rftmjiffiBWfcKarsrii-c**. 

=5r < . SlSKfcS^ JcSIHWfc KSfUlB t ft fico^iS l> 

[ 0 0 4 6 ] El 1 1 (4. *l6^B<O-Stll0KBCfi£-5fc. 
Sfi»i:#tefflV*&;ft.4VI P A£^-mT'£>ft„ Ell 

i izxtax. %>mmm9 e 1 9 8(4, «£tr, 1 0 0 

ju inOff^ t ^ttS*7XfTl fcWR 10 0 £Djffif 
Wfc»tt6*LTV*4. TffftlOOli, 2 0 — 20 0 0 

96t98(ttKL<(i ^ JWfsit^sarr* ft . 

[0047] 8<7)Rlt^<4, B& 1 0 0%T#> 

flt«9 6CDRI«S(4 9 5%(CI4K5E;3*V^ Rtf&9 6 
t 9 &0mc&&8MW&Z. Siot, K3fflSI9 6 

* L< «4. RStJBI9 6CDKIt^i4. 8 0%K10 0% 

8CDKft*(41 0 0%izm^ti^tiK RltH9 6 fc 
9 8 ^IBJt^SRIt £|3i §t§if|;?t^ V&«# 

[0048] JBSf ^ ^1*^102(1 ATJtK^StK 
L . 1 0 0 cVRMm 9 6tm t ffl±tffiS$ 

Vi|> . Hgaf? ^K^10 2(l TffR 1 0 0 CDB±t 
Hg0%O^*£*^ftMfc4^TffM£;fxT^fto H 
1 1 fc^Sfift «k d RgStnr ^H^102 fcRMft 
9 6 <Z>IBJtf)iS-?Mi, iff* L < (4. ESTC&ft , 

[0049] A7J3ft4. $Rt4\ f7T^A (^H^) 

0 6{4A7J3tSr, PMl-yX 
1 0 8 1: J: o tf 3E?nS Wh'-AtMtS . PM 



P>-X 1 0 8(4. Wb— A 10 4 SrHSff^ ^ y 1 

0 2 JtfHBuSK 1 1 0 tftft^ft . M&Wi 1 1 0 liRSf 
K 9 6 t {©If ^ ^^^102 IS<^iIiK<0*!M)jfi < 
fc, TfitEKill,. ,1(7)4 A7J*{4ff?Jt^^ 
y h'^1 0 2^Lt¥ffil 0 OdA^ilft. 

[00 50] A7J3tl 0 2«03\M(4. M*fJ»9 
fcStLTffiSftSWLTfiO, XJjfttfi. WEI 0 0 

1/0*4. fct. «&fct±. ±feC (2) WM^TfS 
SSftft, 

[00 5 1 ] — fl, A7J^'W« 1 0 OOfttcAft 

8«orar^SRSf A7j*^^JK9 6tA#f 
mth (mm. Ei8^$n.s4o^ffi7j*ou t 

1 ) . KltM9 6 fc 9 8H^SR»fc:J:oT, SSco 
[0052]3K11 2<4. ^m.^m.^Z^-^thV 

5rsa«t»L. m^^i 1 6K3&^T»irrs. 

l l 8{4. M3tZfLfzmil l 2*£JEr$-ftfcft, Ell 
v«l 1 6±tiEg$fLTV^„ iot, #SfiiSl 1 

8{4. «sg««ftfcwj&r43iem*5s»^s 4 3 tcsx 
[0053] vi PA<aR»K*£WiRwrara<oreffi 

ftit, ftW£aWB8tt*»&f ft - 1 ft . 

[ 0 0 5 4 ] El 1 2 {4. *%BJ<7)MiJ^II»^JtC«!-? 

SEffiSk^fcfflV^iVIPASjirtErcft*. Ell 
2(CiattS#tfcV I P A14. R*fM9 6 t 9 8^IW 

^An#x.^aTv>sflfi(4. eh 1 (caeasn/tv 1 p 

AfcPHSi-Cabft. 4 t 9l¥t<(4. mi2izmm^titzv 

I PAtCtJV^TJi, RWM9 8(4. B&9 5%cr>mWi 
fl"L. ^StM9 6{4. «1 0 0%tf>RSt*£*L'CV* 
4. Ell 2t^-T4ofc. 1 2{4. KftfJRl 1 2 

^t, A^l^{4. ¥ff«El 0 0«fr»^AIfL, 7^ 
1 1 2(4, WR1 0 OcO^MW^figStlft. ^"^ffi 
{4. Ell 2 fcie^cOV I PAH Ell tiEKtfOV I P 

[ 0 0 5 5 ] Ell 3(4, *»B*o-^9l0K(llfc:fl!-3)t, 
»MiE#SV I PA^^t-ElT-feft. El 3(c4ftt. * 
1 3 8(4. 3fc7T-fA (^EH5) *^ffi7JSn. SKI 
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4 2 £R(t&ftfc*RB 1 4 0 4 . » 

3 8(4, IWr4***^rf *«R<0^-v UT±fc3EilS 

[0 0 5 6] 3K1 3 811 ASWfc(4, ft7T4"A*>£> 

T, 3iJ^-M/yX14 2K, fl38^fff3KtS 
SWN&. W3K(4, n«l/yXl4 4fc,toT* 

3££:h.. #j±fj££l 4 6tzJtX&Zti&. 3£(4, -eft. Hi 

Sf^-f l 5 o^/rLT. iMi4 6j&»6v i p 

A 1 4 8cr>WzmM%1X%> . 

[0057] VIPA148(i, fffl 1 5 6±fcR» 
II 5 2i 1 54**iT^*. RMI1 54(4, ¥ff 
1156 0 , KltHS 1 5 2 t BSJf <y <yVV 

1 5 0 {4. ¥ffWL 15 6 ^ffi^WtS) S „ RStJK 1 5 2 
14. *10 0%«R»***U Kfltlil 54(4. 10 
0%4 i5«>4v3v*RflMs£*rLT^S. WIl 5 6tc 
i^TR»5*i*3fe^£Sl 5 8(4. WRl 5 6« 
Sf*7^ VK>71 5 0fcl4R*tWfcifJ:*jS#l4. 

[00 58] A7J3£ 1 3 8#^Ott*£-£/</?V4* 
-£fc(4, ATJ^l 3 8<0»£te^Lfc»flr4;*r|fr|iSlfc 
if. 1MR<?WI£B!1 5 8«SW. VIPA148C 
±oTJB(£S*i43KSKl 5 8(4. l/yXl6 0CJ;o 
T, 3C5K1 5 80fs»nftJ£tfc#L*:, S*S^(c*3fe 
fct. Hi 3tC7K$ixS 4 3 (c, -Hx-fn. 
feftA 1 . A 2 , &t>'A 3 15 8a, 15 

8b, Ml5 8cl4 R&**3fo££J»afcS:ft4. 

[0059] mm^ymmz 1 6 2#, ayfoSfciw* 

£>fi£« #SMS*iSB& 1 6 2(4, 3Hi^i:#— 0>«S* 

Ur**< . fif^T. «$t£)ft5£ 
(4, HB#teS#3*U SaffiS^^fctf-LTSSai 
£«*|}£3&1 6 2(4, «&teR{t6*i4*tJ6 

[0 0 60] LjJpL, ifeSV I PAOJiSfflfcriJVvcii, 
»&Jh.fc3^«jEiBtf>tf-AlM X(4, jaTfcBMNSS 

mm, mi 4 (a)(4, viPA^fflnss^i 

BHT&O, 014 ( B ) (4. SafcOjEHBT**. El 
14(A) S.^'1 4(B) £4*1(4, ATJ^l 04(4, 
A^r-f^'l 7 0*^ay^-M/yx'io 6^2:51 
tf. 3iJ^-M/>Xl 06(4, AAl3£l 04£. RjSf 

■So PMl^Xl 0 8(4, fffb- AtrV I PA7 6£ 
iBELT, 3^1 1 2 

[006 1 ] 3K(4, Hi 4 ( A ) cOilHCfc^t (4, 
aj ia 2 cot— A fit:. Hi 4 (B) cOIEfflH^fc^ 
TI4b,<?5t— ASfcfl-l/O^. HI 5(4, HI 4 



(a) cofiiBH*mmibt^H-c'ft-g». hi 5^#Hg-r 

n'J^-M/yXl 06tPMP->"Xl 08(4, 

t'-At'fXaj (4, VIPA7 6C0I§^VIPA7 
6 A.c7)3t AflWSflKr if 0V * 5 ^ - ? (z 4 o T § ti 

Hi 5(C7K$flTV>S4?(C. t'-AH?"-fX(4. & 

(4, 

a 2 /a, = f 2 /f i 

WS'J=5rJtEfflt*3^T(4, a, , a 2 t,A7J7r^A'l 
70HVIPA76 iT<7)Egii(4AMWfci4, -^x.^ 

OMEEStfi (4, ««fc»jsrc&4. L^L, t-A 
-<MXb 2 (4, MHf, £4^T&SE$ix. ftAft 
mffkfiSmf i (4, -jRCli, 5E^A#^rt'-A^X 
b 2 fc-S-ifc^. 

[00 62 ] iilTtc, A§&t*-A-tMXb 2 jWeSMr 
aitra-^So HI 6(4, VIPA7 6<0i#S:ita 
HI 6(4, H7fcjS3*i*fc«0i:HfclW|:*jS 
I/O****, SlDC0 3o<?)=FP3K(C'etLmt"-A 1 , 
t-A 2 , JU/t-A 3 £ LT fcS. T 1 

t . Mitr , i o o#acoTP*(it-A 1 o o 

[0063JH17 (A) , 17 (B) &lf 17(C) 
(4, ^tl^'tl.. t'-Al, t'-A2. S.Vt"-A3(C*f 
■TSigBOjEHiaSr^-naTfeS. HI 7 (A) (4. t 
-A lfc*frSSK**tTV^*<0T» HI 7 (A) 
(4, A^J^T^f^'l 7 0, 31/.X — hU-yXl 0 6. R 

ifnmis>xi oscom^o^awsB^^LTV'*!,. 

^^tc^L. HI 7 (B) (4, tf-A 2 
leaLT^SW, HI 7 (B) (4. A^)7r>fA"i 7 
0, a U^-hl^^Xl 0 6, 2a.t>'Rffil^>'Xl 0 8C0 

r ««Wj fiB^^LT^S. HI 7 (C) 

(4, t— AStM^SSa&^LTV^crjt 1 , Hi 7 

(C) (4, AA7T'fAl 7 o, nir^f— huyxi 0 
6, S.VRWL-VX1 0 8O r^jggtjj ©Btr^LT^ 
4.117 (A), 17 (B) M17 (C) 3&»<?>^*> 
S4 3(C V I P A 7 6C0H?SC0«^C7) fia 
(4, #f«coT^tt^L, V I PA7 6*^4 05Sv^ 

[0064]H18(A), 18(B) &lf 18(C) 
(4, H 1 7 ( A ) , 17 (B)M187 

(C) <7)i'X^J>.b^ffi%:i'X^J>>*7FtmZ'fo& . H 
HI 8 (A) , 1 8 (B) . »tf 1 8 (C) (4. * 
iiftil/yx'Hcoii^lSL! . L 2 Sy'L 3 t:^L 
TV^ 0 118 (A) , 18(B). mfl 8 (C) b> 
hftfrhiokz^ VyXmcr>^\±, ^fitttOTa^etc 
*tUfttnH/C^<T&*-3. MoT. #iJx(f, lOOf 
acoT*3t ( t-A 10 0) JrtKW* 
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[0065] r? U^-b^{±. 3b&* 

-a i o ocr>x o^m^^mimmz^-t&ytiz, 

ItlHzi&ffliXL&S. SSSkLT, VIPAii 84 

[0 0 6 6] #iJkLT, VI P A<7)Jp £eo J; 5 
KHfc«^4ftffiW2rfl!l£t3tf LX , b"-A 1 co Lj 
J4, AMWfctt, 1 cmtiS. b"-A 1 OOCStS 
L 100 (4, HfflWett, 2 0cmtJ,| )l ;«J;5(:, 

Lj tL 100 <?>mzsttmjz%^. e*i b-A 
loon awtTa******^ *4 | 5t«>a;3& i| 3 

[0 0 6 7] t-At>(Xb 2 £4 9A#<-r*u£, ^ 

^RfflfcWBSfeSfi*. L£>L, JJeUiiSK, 014 
(A) W14 (B) solslBTJ4, ^<^«^ -HHc 

[0068] ^ijh IX, b'-AHf >f Xb 2 J4, *aftWr 
JEfflttJWaff* Uv*MXT*£>S, 3rara±^^ 
^X'hht\m-fh, LA»U a, , a 2 RVXjl? 

r^l 7 0KVI PA7 64T?)8Elttt2. — JfR£, 
HSSfLTV^cOT', «Alf S« *Jgffi f i (4, 3 mm 

«t ^AS^b-A-iM xb 2 fcfcfcteia-Hmtsrv*. 

[0 0 6 9] &SM4, glW-{Xl^<U 1 3 
mmi 9 A# ^b'-A-tM Xb 2 £f#& £ t £> Wt*£> 
£. £«h— AlMXfcftifcibtfcL fi 14, ftSW 

&tvt(4, a 2 / ai {43— A<Dmmx'hh^Th 

9, f 2 «4B&1 0 cmtM. fct, f j + f 2 {4^ 
13cmt^„ <Ic7)^(4^<«*I^#-r&"l»o tf 

[ 0 0 7 0 ] 12 1 9 (A) (4. *«HB<0— ISWBJUtfl! 
-afc, A^b-AIM Xb 2 £f#&, VIPASrffiffl 
-tSSBcOffllnBH, HI 9 ( B ) {4jEBHT-$>^„ Hi 
9 (A) at/ 19 (BHC4M4, SIBJ4, 3r>cr,]yy 
X2 0 0. 2 0 2, St/ 2 0 4£A7J7T-f ^'1 7 0 t 
V I PA7 6Orafc3rLTV>&0 ^T<501^>-X(4. 

L<t4, PMi^x, $>§M4, fflti/yx\ 

{4. |5|«^flgSr*L3tP>-X-t:'feSo l/yX2 0 0t 

202(4, jEmt^Mfzt^vyxcoi^m^L^. 

L2r^. «L£SB3tf 3 (4, AA7t^a'170Kvi 
P A 7 6 iT-iOEESti: PI tW£<n&Z'?t>& . 
[007 1 ] WHHCtSWni HI 9 

(A) ^i3UT(4) , 3£i4, HI 4 (A) O^kH* 

rJLM— h£ix, V I PA7 6 tm^Sft-T 
fi£-5T, h'-At-fXaj (4, fj tf 2 bLXhi.5 

SSfc, t'-At^Xb 2 (4, IffiH (HI 9 (B) ) fc 



^SnSctatc, «*EEEffif 3 (c4-?T, ISt/C^Mi. 

[0072] 119 (A) at/ 19(B) <7)^Bi4, H 
14 (A)M14 ( B ) «gf t itmni&X' t>h . 01 
.*.«£, HI 4 (A) RtfHl 4 ( B) coSIBfc*tLT± 
aBUfc±3t, 3mmJ:^lit"-^Xb 2 £ft 
ifcftfcHi, fi +f, S*l 3cmfcL$r(*hJf2:6 
£*i£*fU HI 9 (A) at/Hi 9 (B) tog 
B<0»£4ci4, fi +f, £#«fc/JvS<. IX, 1 
3 cm4 9 \>-f^h>h^<-fh^)l1fX'^hv JSC H 
1 9 (A) &IM 9(B) tCfcWC, f 3 (4, 3mm4 
DiA^b-A^Xb, fcftfcfcibfctt, ftfflWt 
{4, B&2-3 cratibJ. fi^T, Hi 9 (A) at/1 
9(B) <7)§IB{4, H 1 4 ( A ) at/ 14(B) <7)§IB 

[00 73] ±IB^lScffl^J(4, — ftfiWr. «Bg<50^J*m 

tc{4, i^yx^ffl^^rt^^. i2wi-yx(i mi 

\\ m3cr>U>Xte, H2<50l^yX3&^A7J*S:*3t 

«*(4, VIPAtioTStStli. 

[0074] 019 ( A ) at/ 19(B) SOL-V 

X2 0 0 t 2 0 2 {4, ffi^^-ttT 1-0(501^^X^1. 
ii:*^**. M^Jf, H2 0 (A) {4, *^(7)^ 
JflffM^ofc, A^J7r-f^l 7 0 t V I PA760 
P^2-ocOl^yXSr1rt-§gSc7)ffl!lffiHT'* D , H2 0 

(B) (4, IEMHT-*So H2 0 (A) t 2 0 ( B ) (C 
4ii«4, 1/VX2 0 6I1 fflW^^MTl^yXt LTff 
fflU jEH*»6afe*&, ^>-X^fflSrWL^rV\ i 
mcML, l/yX2 0 8il iEffi*^mTl^yXkLT 

[00 7 5] *ffeBg<?D±IBSISS^ffls^§i §*4 =SrJII«tc 
fcv^T, VIPAII i^M**?^^^^^ 

.1 4 o T , fefr!fc£ a«S> S 1 444ifK^ £ V 

I PA^ffifflf|,gB{:lMitl)l». 

[00 76 ] WlxJf, H2 1 (A) at>'2 1 (B) 14, 

*»W<0-lia9KBfc:«o , feiMRt HMIft * v ^4* 
^•TS^^fcV I PA^ffiffl^-£^B^*t-HT"^£« 
H2 1 (A) Sr#fil-f"£k, V I PA7 6M4-?-C4i|£ 
§fi.S^(4, UVX2 1 0lz£-?XM2 1 2±tA3fc 
S^l-So M2 1 2{4, t^^V I PACSIf • igjMLT, 

jgsssnfc^v i pa7 6i*re^*Kit£;ia,r l, v 
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1 PA76K1/>X204, 2 0 2. RIF2 OOZiY 
LT, *J]7t4'*1 7 0tiiJ7j£ix4 XSfcth. 0 

2 1(B) cOilBii. 1/VX200, 2 02. 2 0 
4(0ftt> f )tl/>X'2 0 6{;2 0 8^ffiIU, l»I«HC 
■WW-4. 3tiI3*KK (AKrif) fcftfcVl PA» 

fciat^sesriBJHtt. 1997^2^75 ajis<o u . 

S. tf}H08/796,842 r-fefrffc£4y£-rs titblz^—i-v 
U ■ >M-^K ■ 7i-XF ■ TW&flEffl-T*^ 
Bj . 997*8^1 3 HaUiCOU. S. ffi»8 

/910.251 rft#tt*ifejS^-4/Sft(^''<— J f-r'J • A 

[00771019(A), 19(B). 20(A), 
2 0 (B) , 2 1 (A) RX/2 1(B) Kiflff, #1- 
yX2 0 0, 202. 204. 206. 20811 ift 

L<fi. PMi^yX. fflSi/^', &4Mi. — i%j€ 

[0078] *»^JJ^KBBIIIfcJ:#ur, vipa 
ti. flSlfcflS2RJffi*-£X/CV*4. H2cD®(i. A*f 

V I P Ai±i^*cO3SMffiHrtco=S-&*<50A7J*^«^ 

4. ^ii:m2oM(±. xtsytt i micomtm2comcD 
msmmsatiL. mac7>?)tftm2<mitftLxm&% 
■££ .to tears *vcn*. Ms^3S3&3m. s^t^ 

4. 

[0079] *5|BJ<7)±IE^«fi®®tcta{f. VIPA 

a. fffi, aba mi siH= :s Ffi : *2otfDRitfflCJ: 

[0080] *^Bjco±IEIIStefM^J:Wf . USE^iS 

[0081] ^wMcoiimmmmiz^tiif. vipa 

5 4. sEt, flffcftli, vi PA^Mtl. 

3fe#4J:at. ftft±%<^&z\bifix**&» ma 

t#tU *5MH<o±ffi»H9Pfflitefi!-5fcV I PMi. J:b 



[0082] lit. *«fiB«JJBSB(BKIIIfc: ±4 V I P 

[0083] *fmn±3smsBfm£.£tija* vipa 
-tt>. tmt u. vi PAcommmMx\ mmzz 
imfvflt&tffimt* AJjytcvmmztMfLx . a* 
[ o o s 4 1 set. *ss&rw m=Fizim lx . ah 

HJi7)JifBIISfi^®tS!^5tV IPAI1 JtJRWlSm^W 

[0085] *5KB«±£Sai9PJBfc:4J^Tli, v I P 
All 3C*RS«-4fc»«Rfl*«**UT^4. W*. 
tf, 07 «1 3K^Rttt-4/c46«MftfMl 2 2 t 124 
JtU^I»VIPA76^Ltv^„ L*»U VI 
PA(1 R#iB*»4fcft(c rjgSj frffiffl-rSifctR 
j&5*i6t><9"Cti$:^. tfL6. VlPAli, ® 

r IKj T-^jS;§n.'r^Ttv^<Tt^v^ 
[0086] st, ^mcoiMmmmiz^xit. 
vipaii nmx^nKmmzhm^if^xM.* 
isA,x°\^> ma\i. H7«. *<o±t=s»H*^rr4 

jg^^'^xKSrfS^4V I PA 7 6**^S*LTV^. 
t^L. VIPAfi. R»ffiSrBWM-ftfc»fc^5^9! 

^Wii^rv^ M^tf. VI PAcoRJWBJl ^'5xt 
«Ht, Miff. SBJSBWS- 

frr 4 i a tciBarf-4 i t Afsrigr* 4 „ 
[0087] ^mco\^<^fycr>im%mw.&mi l z^\^ 

f: * < . c\tit> commmmizme. aat%h^.t tmm 
[Hi ] i^*^. ^-ST^Srfflv^^^^^s^-ria 

T*£>4, 

[El 2] ^*<7). 7T7-IJ ■ ^n-=F3th&*^HT* 

4o 

[®3] v>f ■}r>w/>=Fmi : £^i-mx*fo&, 

[H4] ^*£7). 0fff^^^HT'*4o 

[05] «S^#SJe*4MSW-Sfcft^«l» 
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[06] ^O-MWSCf^t, A-f-^y ■ -f 
^-ix'K ■ • TW (VI PA) £r^0T" 

[07] *3ft«<0— SOBBJIW=ftofc. 06t0^£ix 
£V I PA<OiMB*35rtHt*&4. 
[08] *aMH«ieN9KBt:fl!-ofc , 0 6 t;0^£ fut 

vipaco, teviii-viii izr^tzWim^-tmx'f> 
[09 ] ^rnvkD-mmmtzfeifz, v i PAtio 
[01 o] ^wftn-mmmizM^tz. xj}%&m 

I I-VI 1 1 K?£Hfc»TB£3K$12'e& 5 . 

[011] ^wntD-mmmmizm^tz. ^mmtmz 

[01 2] *«^^S!l^Wl0K(Bt=fl!ofc, Sflfitft 
[013] *5fflH«-iai9gJ||fcfl!-ofc. #SS8MV I 
[014] *^cO-^jm«^ofc. VIPA^f 

[015] *ffflHco-iaigBjiiifcfl!^ fc .014(A) 

C9«S0£fS*ffc L£0T& 4 . 
[016] *SMH<0-3»B&Jnfcfl!o;fc, V I PAc7)» 
^*^-f-0T'S>4. 

[017] *5fflB«-^tH9WBifc:ftr> .SKS2, 

[0i ] 



[018] *^<^3B»Btttefl!ofc. 0l7OyX 
[019] *5ffiHeo— HM9Bttfcfl!ofc, v I PASrffl 

ffl b jEMmt^rtmTh h . 

[020] *?KH»-l8tBOTfc:fl!ofc , Atj 7 r -f ^' 
tVI P A«Ht3 2oc01xyX^Wt4^a^fJJffli: 
iEffl2r^-r0T'*4 o 

[02 1] *?MHw-iai9Bttfc:«ofc, 

7 6 V I PA 

7 8 j&sai 

8 0 U>X 
82 7^ 

106 3>J^-M/yX 

108 pmvi/x 

1 2 0 ijyXU 

1 2 2, 1 24 KtfM 
126 BBftKM^K 1 ? 
13 2 t^W 

170 A*7r>fA 

200. 202. 204. 206. 208. 210 
]/>X 

2 12 it 



[02] 

1it% *> 7 T 7 ■ * O- T # If £ f, r ia 
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